Objective To report the complication rate associated with external cephalic version (ECV) at term.
Introduction
Breech presentation at term occurs in approximately 3% of pregnancies in Australia. 1 The most appropriate mode of delivery of a term breech baby has been the focus of considerable debate. After the publication of the Term Breech Trial, 2 which indicated significantly lower perinatal mortality, neonatal mortality or serious neonatal morbidity in the planned caesarean-section group compared with the planned vaginal-birth group, management of breech presentation in developed countries moved to delivery primarily via elective caesarean section. However, compared with vaginal birth, caesarean section has increased maternal morbidity and mortality, with a longer maternal recovery time after delivery.
External cephalic version (ECV) is a procedure in which gentle pressure is placed on the maternal abdomen to manipulate a fetus into the cephalic position. It offers a way to avoid both the fetal risk associated with breech vaginal delivery and the maternal consequences associated with elective caesarean section. However, for ECV to be a viable option, it must be shown to be a safe alternative for both mother and baby.
While the overall complication rate associated with ECV is low, [3] [4] [5] [6] [7] ECV is not without potential complications, which range from relatively minor events such as transient changes in fetal heart-rate patterns or ruptured membranes, through to rare but serious adverse outcomes including placental abruption and feto-maternal transfusion, [3] [4] [5] [6] [7] [8] [9] [10] [11] fetal distress requiring emergency caesarean section, [3] [4] [5] [6] cord prolapse, 5, 6 fracture of fetal bones, 5, 12 and fetal death. 4, [13] [14] [15] Case reports of uterine torsion with associated fetal bradycardia, 16 fetal recto-vaginal tear requiring colostomy 17 and a fetal spinal cord transection believed to be secondary to a successful ECV exist. 18 The objective of this study was to ascertain the complications of ECV in a large cohort of consecutive ECV attempts in a single tertiary institution.
Methods
We conducted a retrospective review of 1121 consecutive women who underwent an attempted ECV at a major tertiary hospital in Sydney responsible for approximately 5500 deliveries per year between 1995 and 2013.
As per hospital policy, women had a bedside ultrasound at 36 weeks of gestation to confirm fetal presentation. In the absence of contraindications, women with a breech presentation were offered an ECV. Exclusion criteria were: multiple gestation, previous uterine surgery including caesarean section, major uterine anomaly, significant intrauterine growth restriction, abnormal fetal Doppler on ultrasound, oligohydramnios (amniotic fluid index <5), ruptured membranes, antepartum haemorrhage in the previous seven days, signs of fetal compromise on the pre-ECV cardiotocography (CTG) or ultrasound, major fetal anomalies, suspected chorioamnionitis, severe pre-eclampsia or the presence of other factors necessitating a caesarean section irrespective of the fetal presentation, such as placenta praevia.
Women underwent a formal ultrasound prior to the procedure to confirm the presentation of the fetus and to ensure that there were no contraindications to the procedure. Informed, written consent was obtained. Upon arrival, patients were cannulated and commenced on a CTG. After the CTG indicated a reassuring fetal status [defined as a baseline heart rate between 110 and 160 beats per minute (bpm) with at least two accelerations of at least 15 bpm above the baseline for at least 15 seconds within a ten minute period, and variability >5 bpm], tocolysis was administered. Tocolysis consisted of either intravenous salbutamol (10 mg in 100 ml normal saline, administered until the maternal pulse rose to 120 bpm or above or uterine relaxation was determined by the clinician as being adequate) or subcutaneous terbutaline (250 mcg, ECV conducted for 30-60 minutes after administration).
Firm pressure was placed on the fetal buttocks to lift the breech out of the pelvis and displace it laterally. Constant firm pressure was then applied to the fetal buttocks and head to rotate it into a cephalic position. A forward roll was usually attempted first. If this was unsuccessful, a backward roll was attempted. In most cases, the procedure was stopped after two attempts. A third attempt was made if the mother agreed and the operator considered that there was a reasonable chance of success with the third attempt. The basis of undertaking a third attempt was generally that on the previous attempt significant progress was made, or that one of the initial attempts was made by a less experienced operator (registrar or fellow). The procedure was abandoned if the patient was unable to tolerate the procedure or if any maternal or fetal safety concerns arose. After the procedure, a CTG was conducted; this was continued until it showed reassuring criteria.
Women for whom the procedure was unsuccessful were offered an elective caesarean section at 39 weeks of gestation (unless an earlier caesarean section was indicated). Women for whom the procedure was successful were managed as per the hospital's policy for women with cephalic presentation, including the routine policy of induction of labour 10-12 days after the estimated delivery date.
Results
1121 ECVs were performed. The mean gestational age at the time of ECV was 37 + 5 weeks of gestation, with over 96% of ECVs being conducted between 36 + 0 and 39 + 6 weeks ( Figure 1 ). The success rate was 35% for nulliparous women and 62% for multiparous women. Of the women who had a successful ECV, 79.4% went on to have a vaginal delivery.
The overall rate of any type of complication from ECV was 4.73%, with 4.28% of patients experiencing a minor complication and 0.45% of patients experiencing a major complication. The major complications included one fetal death, one placental abruption, one occurrence of significant fetal distress immediately post-ECV requiring emergency caesarean section, and two instances of cord prolapse after spontaneous rupture of membranes during labour. In all cases except the fetal death, the baby was delivered in good condition. No cases of fetal trauma were recorded. The multiparous patient requiring an immediate caesarean section for a pathological CTG underwent an ECV at 37 + 2 weeks of gestation. Tocolysis was not administered, as the patient's uterus was considered to be soft. ECV was conducted without difficulty, with the fetus being turned to a cephalic presentation at the first attempt. Immediately following the ECV, fetal bradycardia to 60 bpm occurred, which persisted for three minutes. This was followed by two atypical decelerations. A caesarean section was urgently performed and a healthy infant was delivered.
The nulliparous patient requiring an emergency caesarean section for a suspected placental abruption experienced significant vaginal bleeding in the hours following an unsuccessful ECV at 37 + 6 weeks. There was no fetal distress or pain, however when bleeding persisted, a caesarean section was performed and the baby was delivered in good condition.
There were two cases of cord prolapse, both of which occurred during labour. Both patients were multiparous and presented to the hospital in spontaneous labour after a successful ECV 1-3 weeks previously. The first patient experienced spontaneous rupture of membranes at full dilation, at which time the cord was visible outside the vagina. As the fetus was in the occiput-anterior position at station +2, delivery was rapidly achieved with forceps. Neonatal Apgar scores were 1 at 1 minute, 6 at 5 minutes and 10 at 10 minutes. The baby was well after initial resuscitation.
The second cord prolapse also occurred upon spontaneous rupture of membranes at full dilatation. Delivery was achieved with forceps and the baby was born in good condition with Apgar scores of 4 at 1 minute, 7 at 5 minutes and 9 at 10 minutes.
There was one fetal death that is believed to have occurred as a direct result of a successful ECV. The details of this case are outlined below.
Minor complications after ECV included transient CTG abnormalities (fetal tachycardia, reduced variability, nonpersistent decelerations that returned to baseline within 60 seconds), ruptured membranes and small antepartum haemorrhage in the absence of fetal distress. The rates for major and minor complications are shown in Table 1 . After a successful ECV, there was a 3.32% rate of reversion to breech.
Fetal death
The fetal death occurred in a 31-year-old woman who, aside from gestational diabetes managed with diet, had an uncomplicated antenatal course. She had no significant past medical history and had given birth vaginally to a healthy male infant two years previously. Ultrasound examination at 36 + 6 weeks of gestation indicated a fetus of 3019 g (50th centile) with no evidence of functional compromise in a breech position, with both the fetal hips and knees flexed. The placenta was anterior, not low, and the amniotic fluid index was 11.5.
The CTG prior to the ECV was reactive, and salbutamol was administered as per protocol. The first two attempts (by a fellow) were unsuccessful in turning the fetus. The third attempt at turning the fetus, by a consultant, was successful. The patient initially felt mild abdominal cramps that rapidly resolved. She had no vaginal bleeding.
The first twenty minutes of the post-ECV CTG indicated a normal baseline, normal variability and one acceleration. After twenty minutes, a deceleration occurred which recovered within two minutes ( Figure S1 ). The CTG was continued. After an hour of normal CTG, a second short deceleration occurred, followed by forty minutes of reassuring trace with a normal baseline, normal variability and numerous accelerations. No further decelerations occurred, and the patient reported numerous fetal movements. The patient was then permitted to leave the hospital, but was asked to return for a repeat CTG.
Four hours later the patient returned to the hospital. No fetal heart beat could be auscultated. Ultrasound confirmed the finding of fetal death in utero. Induction of labour commenced later that evening. When the membranes were ruptured, liquor was clear. The woman proceeded to a normal vaginal delivery of a 3170-g male infant. The cord was tightly wrapped around its neck and there was a taut true knot in the umbilical cord. The placenta was adherent and required manual removal in the operating theatre. The patient declined autopsy of the infant. 
Discussion

Main findings
There was a very low rate of serious complications associated with ECV. Apart from the one fetal death, no longterm fetal morbidity occurred as a result of ECV attempts. Two patients experienced complications requiring urgent delivery via caesarean section, both of which resulted in delivery of a healthy, uncompromised infant.
Strengths and limitations of the study
The strength of this study is that it is large and included all patients who underwent an ECV at Royal Prince Alfred Hospital during 1995-2013, making it unlikely that any complications were missed. The weakness of the study is that it is retrospective and identification of complications required documentation of the complication in the medical record. It is possible that some minor complications were not documented, making the minor complication rate reported in this paper an underestimate. It is extremely unlikely that major complications were not documented.
Interpretation
The findings of this study are consistent with published data (Table 2) . A meta-analysis of 12 955 ECV attempts reported an overall complication rate of 6.1%, with 0.24% being considered serious complications (placental abruption, fetal death) and 0.35% requiring emergency delivery by caesarean section. 4 Of the 12 fetal deaths reported, only two were attributable to the ECV.
As fetal mortality is a rare complication of ECV, making definitive statements regarding the aetiology of fetal death is difficult. From the available data, cord accidents appear to be the most common cause of death. In the current study, the fetal death appears to be secondary to either tightening of the true knot in the umbilical cord, or secondary to asphyxia from the cord's being wound tightly around the fetal neck. There was no evidence of fetal abruption or any other fetal injury. Of the two deaths attributable to ECV in the meta-analysis 4 neither had evidence of placental abruption. One fetal death was identified two days after an unsuccessful ECV. 13 The pre-and post-ECV CTGs were reactive and Kleihauer test was negative. Autopsy indicated that death was secondary to fetal hypoxia. A small haemorrhage was seen at the insertion of the umbilical cord, but no cause for the fetal hypoxia was identified. In the other case, the fetal death occurred after a successful ECV. No mention of the post-procedure CTG was made. The patient presented with contractions 10 hours after the ECV, at which time no fetal heart beat was found. No cause of death was identified. It was noted that the umbilical cord had only one artery (but there were no fetal abnormalities). It was not possible to determine whether this had any bearing on the fetal demise. 14 An additional case report details a successful ECV followed by a reactive CTG. 15 Three days later, the patient reported absent fetal movements, and intrauterine death was diagnosed. Liquor was clear and there was no evidence of placental abruption. There was a true knot in the cord.
In two of the four presented cases of fetal demise, the post-ECV CTG was reactive. The nature of the post-ECV was not reported in one additional case. In the case presented in our series, the CTG became reactive after initial transient decelerations. Transient CTG abnormalities are not uncommon after an ECV -we report a rate of 2.59%, which is lower than the rate of 6.14% (796 of 12 955 patients) reported in a meta-analysis. 4 From these data we can conclude that transient post-ECV CTG abnormalities do not accurately predict fetal Data are given as n (%) or n/N (%). CTG, cardiotocagraphy. NR, not specifically reported, rate assumed to be 0%. *Emergency caesarean required for fetal distress on CTG (1 case), suspected placental abruption (1 case), cord prolapse (2 cases). **Uncertain if these fetal deaths related to the ECV, one occurred 2/52 post-ECV, one occurred 5/52 post-ECV with cord coiled tightly twice around the neck. ***Occult cord prolapse identified by ultrasound, no ruptured membranes, no fetal distress.
mortality and that fetal mortality may occur despite a reactive post-ECV CTG. Therefore a recommendation of immediate delivery for all women in which transient post-ECV CTG abnormalities occurred would be unsubstantiated by the available data. This is not to say that transient post-ECV CTG should not be taken seriously. At a minimum, expedient review by a senior clinician should occur. If delivery is not deemed to be required on the basis of CTG abnormalities, an ultrasound to look for evidence of a nuchal cord may be useful. In addition, prior to undertaking an ECV, it may be prudent to determine whether there is any ultrasound evidence of the umbilical cord being wrapped around the fetal neck, as this may increase the risk of fetal complications.
Our 0.45% major complication rate and perinatal mortality rate of <0.1% compare favourably with the 5.0% perinatal mortality, neonatal mortality or serious neonatal morbidity for planned vaginal breech delivery reported in the Term Breech Trial. 2 Therefore if vaginal delivery is desired, a cogent argument could be made to attempt ECV.
Breech presentation at term can evoke significant emotional distress. It is imperative that women have access to accurate information in a supportive environment to enable them to make informed decisions about their management. Women frequently have a strong desire for objective information relating to their individual situation. 19 Information provided should include an accurate portrayal of the risks and benefits of the different options -ECV, elective caesarean section and vaginal breech delivery. Regarding ECV, counselling should include the provision of information relating to minor complications, reversion to breech presentation and an acknowledgement of the rare but serious complications including fetal death. The latter may not be predictable by pre-or post-ECV investigations.
Counselling with respect to ECV should be balanced against the known risks of caesarean section including neonatal respiratory distress syndrome, 20, 21 slower maternal recovery and increased maternal morbidity, particularly in subsequent pregnancies.
22,23
Conclusion
This study adds to an important body of data on the complications of ECV, essential for counselling women with a breech presentation at term. As ECV complications are rare, it is rational to attempt an ECV in cases in which a woman desires a vaginal delivery.
Limited evidence suggests that fetal mortality secondary to ECV is often related to an umbilical cord accident. Any evidence of fetal compromise following an ECV attempt should prompt review by a senior clinician. While a post-ECV CTG is essential, it may not be able to predict subsequent fetal demise. Its value lies only in detecting acute fetal distress requiring immediate intervention. It would be prudent to conduct an ultrasound looking for a nuchal cord or evidence of fetal compromise should a post-ECV CTG display transient abnormalities. Women should be counselled to seek urgent medical attention if they experience a reduction in fetal movements after an ECV. Owing to the risk of serious complications, it is recommended that ECV only be conduced in centres with expeditious access to an operating theatre in case an emergency caesarean section is required.
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